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对 Ni-Co-Al 三元体系的扩散行为进行了研究；基于文献中的实验数据，        
对 Ni-W-X (X=Co、Al)体系的扩散动力学行为进行了计算；采用合金法，实验测
定了 Re-Cr-Co三元合金体系的实验相图。主要研究结论如下： 
(1) 实验测定了 Ni-Co-Al三元体系在 γ相区的互扩散系数，结合 Ni-Co-Al三元
体系的热力学参数，结合 Ni-Al、Ni-Co、Co-Al二元系的原子迁移率，计算
了 Ni-Co-Al三元体系的原子迁移率。 
(2) 基于文献中已有的 Ni-Co-Al-W热力学数据，结合 Ni-Co、Ni-Al、Co-Al、Al-
W、Co-W原子迁移率、以及 Ni-W-X (X=Co、Al)实验测定扩散系数，对 
Ni-W-X (X=Co、Al)三元合金体系的扩散动力学行为进行了计算。 
(3) 基于 Re-Cr、Re-Co、Cr-Co二元体系的实验相图和热力学参数，进行了 









































Nickle-based superalloys have excellent comprehensive performance in high 
temperature, and can meet the requirement of long-time service in high temperature. So 
they were widely used in aircraft industry and the utilization in aircraft engine maches 
to 40 % - 50 %. With the development of aircraft industry, the Nickle-based superalloys 
used in aircraft engine need higher working temperature, higher thrust-weight ratio and 
longer service time, which make composition design of superalloys encounter new 
challenge. Phase equilibria and kinetic investigations are the foundation of material 
design. Based the calculation, material researcher can get rid of the traditional “cooking 
style” material design, so phase equilibria and kinetic research are of great significance 
for the development and design of superalloys. In the present work, diffuse couple were 
used to study the diffusion behavior of Ni-Co-Al system. Based on the experimental 
data in literatures, the kinetic behavior of Ni-W-X (X=Co、Al) system was studied as 
well. The phase equilibria of Re-Cr-Co system were experimentally studied. Obtained 
results are shown as follow: 
(1) The interdiffusion coefficients in Ni-Co-Al system were experimentally 
determined. Based on the thermodynamics parameters and binary atom mobilities, 
the ternary atom mobilities were calculated. 
(2) The diffusion behavior of Ni-W-X (X=Co、Al) system were calculated based on 
the binary atom mobilities, ternary experimental data and thermodynamics 
parameters. 
(3) The phase equilibria of the Re-Cr-Co system in 1273 K and 1373 K were 
experimentally determined based on the binary experimental phase diagram and the 
thermodynamic parameters. 
The interdiffusion coefficients, atom mobilities and experimentally determined 
equilibria in present work can act as a supplement and improvement of current database. 















composition of nickle-based superalloys. 
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同，可以分为涡轮叶片用、涡轮导向叶片用和燃烧室用高温合金[1, 3, 5]。 
高温合金的研制和应用开始于英国，1939年，英国独立研制Whittle发动机，
该发动机的热端部件对材料的高温性能要求较高，为满足此要求，英国Mond镍
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